Inactivation of the rodent medial prefrontal cortex (mPFC) and hippocampus or disconnection of the hippocampus from the mPFC produces deficits in spatial working memory tasks. Previous studies have shown that delay length determines the extent to which mPFC and hippocampus functionally interact, with both structures being necessary for tasks with longer delays and either structure being sufficient for tasks with shorter delays. In addition, inactivation of the nucleus reuniens (Re)/rhomboid nucleus (Rh) of the thalamus, which has bidirectional connections with the mPFC and hippocampus, also produces deficits in these tasks. However, it is unknown how delay duration relates to the function of Re/ Rh. If Re/Rh are critical in modulating mPFC-hippocampus interactions, inactivation of the RE/Rh should produce a delay-dependent impairment in spatial working memory performance. To investigate this question, groups of rats were trained on one of three different spatial working memory tasks: continuous alternation (CA), delayed alternation with a five-second delay (DA5), or with a thirty-second delay (DA30). The Re/Rh were inactivated with muscimol infusions prior to testing. The results demonstrate that inactivation of RE/Rh produces a deficit only on the two DA tasks, supporting the notion that the Re/Rh is a critical orchestrator of mPFC-HC interactions.
Introduction
Working memory is a specific type of memory requiring the active maintenance of information that is pertinent to ongoing behavior (Baddeley, 2003) . One brain region involved in working memory is the medial prefrontal cortex (mPFC) (Euston, Gruber, & McNaughton, 2012) . Lesions of the mPFC produce deficits in tasks that are thought to require the maintenance of relevant action-guiding information (Eichenbaum, Clegg, & Feeley, 1983; Floresco, Seamans, & Phillips, 1997; Kolb, Buhrmann, McDonald, & Sutherland, 1994; Urban, Layfield, & Griffin, 2014) . The hippocampus is another important structure for working memory in addition to its role in declarative memory (Squire, 1992 (Squire, , 2004 and spatial cognition (Morris, Garrud, Rawlins, & O'Keefe, 1982; O'Keefe and Nadel, 1978;  for review see Hartley, Lever, Burgess, & O'Keefe, 2014) . Specifically, lesions of hippocampus produce deficits in delayed alternation tasks (Ainge, van der Meer, Langston, & Wood, 2007; Czemiawski, Yoon, & Otto, 2009; Hallock, Arreola, Shaw, & Griffin, 2013; Hallock, Wang, Shaw, & Griffin, 2013) , which depend on a working memory strategy for successful performance.
Electrophysiological studies in rodents have shown that neurons in both the mPFC and hippocampus demonstrate firing patterns that correlate with task relevant information (Ainge et al., 2007; Jung, Qin, McNaughton, & Barnes, 1998; Pastalkova, Itskov, Amarasingham, & Buzsáki, 2008) . Moreover, the hippocampus and mPFC functionally synchronize during working memory tasks (Gordon, 2011; Jones & Wilson, 2005; O'Neill, Gordon, & Sigurdsson, 2013) , indicating that these regions form a neural circuit that is important for working memory performance. The hippocampus sends efferent projections from its ventral/intermediate subregion directly to all subregions of the mPFC (Ferino, Thierry, & Glowinski, 1987; Floresco & Grace, 2003; Ishikawa & Nakamura, 2003; Jay & Witter, 1991) . Although there are no return projections from the mPFC to the hippocampus, a prominent indirect bidirectional pathway between these two regions includes the reuniens and rhomboid nuclei of the ventral midline thalamus (Re/Rh), which are reciprocally connected to both hippocampus and mPFC (Vertes, Hoover, Do Valle, Sherman, & Rodriguez, 2006; Vertes, Hoover, Szigeti-Buck, & Leranth, 2007) . In line with the neuroanatomical data, inactivation of Re/Rh produces deficits in the performance of spatial working memory tasks, which are similar to deficits seen after hippocampus and mPFC lesions or inactivation (Cholvin et al., 2013; Hallock, Arreola, et al., 
